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FIG.1. Antibody assays available for the detection of
haptens such as ciguatoxin (CTX). Either the IgG or
hapten are labelled (L) with probe to indicate the
presence of the targeted hapten. Other shapes repre-
sent the range of compounds present along with the
targeted hapten. The IgG could be replaced with othcr
proteins possessing a high affinity for the targeted
hapten (eg the sodium channel could be vsed for
detecting ciguatoxin). The large box in each diagram
surrounds the interaction responding to the presence
of targeted hapten, while interactions beyond this box
resultin a reduced (false negative) or enhanced (false
positive) assay response that is unrelated to the
presence of the targeted hapten.

numerous other contaminants) prior to its detec-
tion with a labelled antibody specific for the part
of the hapten left exposed following binding, In
practice, it is often not possible to obtain an
antibody that can still ‘see’ small haptens bound
to a solid phase, but this approach can allow rapid
detection of a hapten without a time-consuming

551

extraction step. Tests developed for ciguatoxins
by Hokama (1991) and more recently by Hawaii
Chemtect (Pasadena) have used this approach in
the development of a screen for ciguateric fish.

The second approach is to develop a sandwich
assay. This requires development of two an-
tibodies which can mutually bind the targeted
hapten. This assay can be more selective than the
dircct assay although binding reactions in two-
site immunoassays are complex and not easily
predicted (Boscato et al.,1989). This assay is
limited by the difficulties associated with obtain-
ing two antibodies which don’t interfere with
each others binding to a small hapten such as
ciguatoxin.

The third approach is the direct competitive
assay which requires that a second hapten is
available that competes with the targeted hapten
for binding to an antibody. With this approach
either the hapten or the antibody can be fixed to
the solid phase. Unlike the first two assays, the
response is inversely proportional to the targeted
hapten, but such a response is likely to be more
specific for the targeted hapten than the former
assays. The direct competitive assay likely holds
most promise for an accurate screen but requircs
a competing hapten to be found. While it is pos-
sible that the sandwich and competitive assays
could be developed for the direct sampling of fish
flesh, it 1s likely is that extraction and clean-up
steps will be required. The solubility require-
ments of the hapten and stability of antibody in
solvent need to be considered if the assay is
designed to detect solubilised hapten.

SCREEN VALIDATION

A number of criteria need to be met before a
screen for ciguateric fish can be considered use-
ful, including: 1, the screen must detect all fish
samples confirmed ciguateric following human
consumption; 2, the screen must have an accept-
ably low rate of false positives (i.e. a false posi-
tive rate within an order of magnitude of the
reported ciguatera incidence for the species
tested) and the cost of false positive results must
be included in the cost of screening; 3, the screen
must detect spiked CTX-1 in crude fish extracts
at levels occurring naturally and should detect
CTX-1 spiked in a fish flesh homogenate; 4, thc
screen should produce appropriately accurate
results for toxic and non-toxic fish both within
and between laboratories. Wherever appropriate,
negative controls should be run in a pair-wise
design and results for these should be negative.
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